Abstract. Let £ be a complex Banach space, c, G C (1 < i < n -1), and A be a nonnegative operator in E . We discuss the parabolicity of the higher-order abstract differential equations
Introduction and preliminaries
Throughout this paper, E will be a complex Banach space and n £ N (the set of natural numbers). Clearly, when [Au... ,An] £ s/"(6) (6 £ (0, n/2]), (1.1) also holds for 1 = 0 (A0 = I, the identity operator); [A{\ £ safx(0) for some 9 £ (0, n/2] iff -^i is the generator of an exponentially bounded holomorphic semigroup.
We note that parabolicity of equation (1.2) is 'comparable' with existence of an analytic exponentially bounded semigroup for the corresponding first-order system (1.3) v'(t) + G"v(t) = 0, in a proper 5-space, where v = (uq, U\, ... , un-\) = (u, u', ... , w("_1)) and
It is known that the parabolicity of (1.2) ensures the existence and uniqueness of the solution of the Cauchy problem for (1.2) (see, e.g., [10, 11]) . But under what condition is equation (1.2) parabolic? For second-order equations, this problem has been studied by many authors (see, e.g., [1] [2] [3] [5] [6] [7] [8] [9] and references therein); here (1.2) amounts to (1.5) u"(t) + Axu'(t) + A2u(t) = 0, and (1.3) to
In [1] Chen and Russell posed two conjectures in their study of linear elastic systems with structure damping, which state, qualitatively, that -G2 (in a suitable product space) generates an exponentially bounded analytic semigroup in the case where A\, A2 are positive and selfadjoint operators in a Hilbert space and the dissipation operator A\ is 'comparable' with the ^th power of the elastic operator A2. Huang [6, 7] and, independently, Chen and Triggiani [2] proved these two conjectures; furthermore, they [3, 8, 9 ] discussed the general case where A\ is 'comparable' with the ath power of A2 over the entire range 0 < q < 1 of the parameter a. Recently, in the framework of Banach spaces, Favini and Obrecht [10] studied sufficient and necessary conditions ensuring equation (1.5) with A\ = pA^ (p £ C, 0 < a < 1) parabolic.
This paper aims at investigating the parabolicity of (1.2) for any n , but under the special condition A" = A > 0, At = CiAki, c, £ C (1 < i < n -1), that is, n-l (1.7) u{n)(t) +YciAkiu(n-i)(t) + Au(t) = 0. i=i First (in §2), assuming c,j* 0 (1 < i < n -1), kx> k2-kx > ■■ ■ > \ -k"-X > 0, we obtain a sufficient and necessary condition for (1.7) to be parabolic. Furthermore, some perturbation theorems are presented. Following this (in §3), we specialize to the case where A is strictly nonnegative, n = 3, cx, c2 > 0, and give a complete and clear answer for the problem of whether (1.7) is parabolic. 0±(5») = a0±(S). Definition 1.3. We say that S is strictly nonnegative if 0^,(5) = 0.
Results for arbitrary order
Throughout this section, A will be a densely defined and nonnegative operator in E, c, £ C (1 < / < n -1), and n-\ P0(X) = X" + Y ciAk'Xn~i + A. Proof. By hypothesis, there is C > 0 such that, for each 1 < m < n -1, u£D(A1'"), \\Bmu\\ < C\\x\\ + C\\A'»u\\.
So using (2.1) yields that, for each 0' e (0, 0), there exist Ce>, coe< > 0 such that, for each 1 < m < n -1, X £ £(0', tog>), Since 1 -kx < |, we claim using Theorem 2.5 again that (3.4) [axAk> , a2A2k' ,A]£s/3, \ < fc, < \.
In conclusion, Corollary 2.2, combined with (3.1), (3. 
